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BLACK-HEAD IN TURKEYS. 

(EXTERO HEPATITIS 

Entero-hepatitis or black-head is a disease of fowl, infectious in its nature 
usually Been in its most aggravated and fatal form among turkeys Other 
fowl may be subject to the disease, but losses among them are small' compared 
with the loss among turkeys. The first in\ is to the nature and 

cause of the malady were made by Dr. Theobald Smith, in Rhode Island under 
the joint auspices of the United States Department of Agriculture and the 
Rhode Island Agricultural Experiment Station, during 1891 and L895. Various 
investigators have since taken up the siudy of the disease as it has become 
more widely distributed and a distinct menace to the turkey-raising industry. 

In Canada the disease was first mentioned by Colbert in the Experimet 
Earms Report for 1900. It has since been repeatedly reported upon evidence 
obtained at this laboratory and at the Bacteriological Laboratory of the Guelnh 
Agricultural Colli 

Detailed information relative to the manner in which the disease is trans- 
mitted from an affected to a healthy bird is lacking. It is believed thai this 
infection is direct, from the droppings or from ,und on which they have 

been deposited. There is still some djfferemce of opinion a.- to the exact organism 
ponsible for the lesions produced, but il is generally conceded to be a minute 
protozoan parasite. 

We are not prepared to enter the controversy over tins purely technical 
phase of the problem, assuming for the present thai the entero-hepatitis parasite 
described by Dr. Theobald Smith under the name of Amahn meleagridis is 
responsible for the lesions found at autope 

ration of the problems connected with this affection has been 
in progress for some year-, and during the last two - we have been able 

to more fully comprehend the many factors concerned than formerly, owing 
to the increased facilities available for our studies. The object of these experi- 
ments has been to determine whether or not it is possible by any means to 
overcome the losses from this affection. A practical method for so doing is 
of great importance at this time, for, on account of the European war, food 
supplies .ire commanding more than ordinary attention. This i.> particularly 
noticeable in a recent issue (September 1914) of the Journal of the Board of 
Agriculture (England), which takes up the necessity for giving more attention 
to the raising of all classes of poultry in the British Isles. The possibilities 
ahead for a turkey market are set forth as follows: — 

"With' few exceptions the larger fanners have hitherto failed t,, 

realize the profitable nature of turkey raising, which i.^ not suited to 

small holdings, as the birds require an abundance of ossible 

. in spite of reduced imports for the Christ! demand 

at that season may be comparatively low. . . . 

On the 14,513 agricultural holdings in England and Wales above 
300 acres in extent, comprising 25 per cent of the total cultivated' land 
if only one adult turkey were kept for every 10 acres, there would be 
673,676 birds all told. According to the Poultry Census of 1908 there 
were only 172,000 on all holdings above 1 acre in extent. There is 
therefore, very great room for increase." ' 
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With the large areas suitable for this purpose in Canada, the production 
of turkeys should receive greater attention than has been the case during past 
years. No doubt this attention would have been given but for the fact that 
great difficulties have Been encountered, thus discouraging many who have 
made an attempt in this direction. These difficulties have, during the last 
decade, become almost insurmountable. While to a certain extent this may 
be the result of the tenderness of these animals, there is little doubt but that 
the major portion of the fatalities after the first two weeks result from infection 
with the parasites of entero-hepatitis or black-head. 

The Rhode Island Experiment Station has undoubtedly been privileged 
to give the entero-hepatitis or black-head problem greater consideration than 
any other institution engaged in its study, yet. in their report for 1912 (page 206), 
after eighteen years' experimental work, they state: — 

"With reference to the black-head situation as a whole the work 
of the past eight years has led to the conclusion that, in Rhode Island 
at least, it is now' useless to talk of escaping infection. A large number 
of experiments and observations demonstrate that it is practically 
impossible, in this State, for voung turkeys to escape the parasites of 
black-head." 

In an address before the Ontario Poultry Association (1913), Mr. W. J. 
Bell, an experienced turkey raiser of Angus, Ont., states: — 

"When people say that turkeys are hard to raise, I think one of 
the causes is the large number of other fowl that are left in closed yards 
with the turkeys. Turkeys cannot, stand filth. . _. . I am a strong 
believer in preventing disease instead of curing it. When a turkey 
gets thoroughly sick with me it is dead." 

Our experiments have led us to believe that the only means of overcoming 
the ravages of entero-hepatitis or black-head is by preventing infection. To 
do this, methods must be employed that will admit of application by the average 
person interested in the rearing of turkeys, and our investigations have been 
carried out, with this end in view. A necessary step preparatory to the pre- 
vention of the disease is a consideration of the ways by which the infection 
is spread. That method which will best stop these avenues of infection will 
be most efficient in preventing the disease. 

The most satisfactory theory, and one which is substantiated by experi- 
mental evidence secured at the laboratory, is that the parasites are discharged 
with the excrement of the infected bird and picked up by the young poult while 
feeding. That the infection enters by the mouth is more than probable from 
the fact that the lesions are sometimes found in the provcntriculus, or dilation 
between the crop and the gizzard. The possibility of infection through the 
egg is the only exception to this theory. 



T.OSSES. 

The losses from this disease have been enormous, and I believe that it is 
a factor responsible for the high price of turkeys. The extent of these losses 
is well indicated from the fact that two decades ago a single small island (Block 
Island), off the Rhode Island coast provided 2 tons of marketable birds each 
year, while today but 500 pounds are available from the same locality. State- 
lit s are also current that in localities in Ontario where ten carloads of birds 
were available eight years ago it is now difficult to secure two carloads. The 
reason given for ihis falling-off in production is the difficulty of rearing stock 
that can withstand this affection. 



From the information which we have obtained through communications 
received at this laboratory, it is evident that there is not a province in Canada 
where entero-hepatitis does not make its presence felt with more or less severity 
each season. In some portions of the country the disease has made such inroads 
on the turkey industry as to almost prohibit the raising of this class of fowl. 

The usual story concerning losses is that an individual having a. few 
fowl desires to supplement his poultry operations by raising a few turkeys. 
He is an unsuspecting buyer of parent stock until experience has made him 
painfully aware of the fact that he has bought with the birds the infective agent 
of this disease which later separates him from his original investment and the 
time he has spent in caring for the young poults. The season is then too late 
for him to attempt another start, his premises are infected, and, discouraged 
at the result, he decides to relinquish further effort in this direction. There 
is also the possibility of other fowl harbouring the entero-hepatitis parasite, 
yet no suspicion of this may exist even though all the poults may have con- 
tracted the disease from them and died. It is quite common where entero- 
hepatitis makes its appearance to lose 70 per cent of the young stock before 
they are sufficiently mature for table purposes. 

Nature of the Disease. 

The early symptoms presented by affected birds are not particularly char- 
acteristic. Affected birds, however, will separate from the remainder of the 
Hock. This separation or lagging behind does not appear to be a desire for 
seclusion but the result of being unequal to the task of keeping up with the 
others from physical exhaustion. The droppings are more fluid than normal, 
and may be streaked with yellow. Gas bubbles may be sufficiently numerous 
to give a frothy appearance. 

The head may be, and usually is, darker in colour than normal. This 
dark colouration may disappear and reappear at irregular intervals while the 
bird is at rest, but excitement usually causes a bright red colouration. 

The best means of early diagnosis is the examination of the droppings 
for evidence of diarrhoea or a yellow colouration of the faces. Feeding time 
may prove the most appropriate for such observation. Where this is not 
convenient, owners should provide some means of determining an infection 
at the earliest possible moment. 

Course of the Disease. 

Affected birds, if untreated, may die in a few days or may linger for a 
week or longer after the first appearance of symptoms, according to the virulence 
of the infecting agent. In some cases the onset is so rapid and free from outward 
manifestations as to be recognizable only by an autopsy. Without treatment, 
or a complete change in diet and surroundings, the course is usually fatal. 

Post-Mortem Findings. 

The post-mortem findings are characteristic. The lesions are confined 
to the liver and intestinal tract. The liver is the seat of lesions (Plate IV. 
Fig. 1) which appear on the surface as circular spots about the size of a five 
or ten-cent piece, yellow or whitish yellow in colour, and surrounded by what 
to the naked eye appears to be normal liver tissue. At the point between the 
lesion and the liver tissue, a ring almost bright red in colour is observed. These 
lesions in the liver, if cut open, may have a uniform colour throughout or, in 
the more chronic pases, there may be a core in the centre. The intcstb 



l i u [ a ^. om . c ^flammation. The cieea or two blind guts which 

are St inflS '" mt -'T ln<> and enter i( about 6 inches from the vent 
S- of wX t ' , aU d , m either M both ■ angle or a number of lesions the 
athi?k waUand S V S^**' These leswns ar « ^"ow »i colour, have 

ereacJte oA^ rated Cen ^ e - There *«* be, in addition to the above, 
Sation of ?he ou -n V ilL ' r a locahzed ( »' general peritonitis (inflam- 

tnatton the outeide wall of the intestines) with adhesions and fluid in the 

Prevention axi. Treatment. 

and weU-v^Sa^dbuiS^ "' ! ,l board floOTS m a ** well-Ughted, 

of prevention tS l- " s ) mh a s °uthern exposure, is considered a means 

the poults I helieve H t' Ul r '''"^ ™ th the floors > bowever, tends to weaken 

sanded board floors at «««*♦ & 5 advanta ge to see that they are quartered on 
when the grass is wet YV ' ' !* pr ®. v ® nted from ranging in the early morning 
receive consideration ti ? "' ! ", r,ls are older ' the roosting places should 
^dinsDravin<rfr.,H+, • m> a l'Pli<-ation of lime and suphur wash 
and the gTSn^ml^ " nttbto) ? lh " ^^ «■>*» th " roostfal 8 P laces - 
will destroy anv inf , y "? reared ' fcwo or three tl!iu ' s durin i the s, ' as ""' 

turkevs should be ver f"! ground. We believe that persons raising 

lions to improve their st?, a ?** tU ln,n,,! '"' ( ' the disease when making addi- 
he heads the fWV f • i , turke y torn may be a source of infection when 
to prevent anv nosSl i' nei S hbo ™od. The greatest caTe should be exercised 
from disease^ l S ° UrCe "' lnfectl0n "^hing a flock or locality now free 

with the Drewnti^ 08 !! ? 1 tho ^ case is an essential feature in connection 

often prevent fu ■ l,,,-" *J eatm ent. The isolation of the first ease may 
however, it appears thatch 10n8 ° f the dkea8e ' From our experiments, 
droppings are eontimioii • * e may 1|( ' chronic carriers of the disease whose 
very slight if any v ?~ Ulte, r , ' ,1 < notwithstanding the fact that they exhibit 
a factor in preve',ni,'„r i """' " s 8u ggests that isolation may not be as potent 

to such an extent ,u if >S * S desired > but * believe thai it should be enforced 
the first appearance of MaKad " H *** y " X " m ft ° Ckfl il,t,,nnin " ln ^ r after 

to the fmSTf^ U1 the keatment of entero-hepatitis have bem directed 
an acute attack 3 J?w? , la - wiU successfully earn- affected birds over 

There is to' "^ conditioned for market. 

»f this affection °Tb?n Wled * 8e ' n ° knmvn specific for controlling the ravages 

some ten years airn t\ 1 ot ,, niuna1l( ' acid in the drinking water was found 
which 1 was trvin- V, r ' lollmV( '' 1 hv beneficial results on affected turkevs 
and seven years aKo a sino-lf* i my home ' Later iT was »▼«" a further trial, 
During the past six v« , Iuik<, y at this laboratory made an apparent recovery. 
agent which we know tn recommended it as being the best medicinal 

five affected birds ,-ec ,v ?T' '" overcom ing the affection. A few years ago 
(,,lr ">' these which w- i < ''' recem ng liberal allowances of this acid. 

"'as found to be normal ir, a Utopsied to determine the presence of lesions, 

apparently remarkahl, ,■ ''^' Vy respect ,' s " far as W(> could determine. Some 
cannot hop,. ,„ ; ,„ ^'^''-^.i'av,. followed the use of this acid, but one 
to us, thi' a ddTl f n ''; V" fe^ thrOU « h ; " T ^as first prompted 

dead of entero-h.^ati is ', Kl i u contents of the digestive tract in turkevs 
usually observed ^ black-head to be more alkaline it, reaction than is 

111 a ^'of^Sg^^f^r^ acid (Acid,Mur. Dil.B.P.) 

porcelain or glass vressel '„, l i acidulated water should be placed in a 

vessel, and is suggested in the hope that the birds may be 



carried over an acute attack. At the outset, when the birds show evidence 
of being severely affected, it may be of advantage to triple the amount of acid 
(using three teaspoonfuls to the quart of water! for the first three days. J his 
amount will not injure the turkeys, and W then. ... more rapidly over- 

coming the infection. , . 

They should be confined during this period on dry, sanded board floors 
J? Well-lighted and well-ventilated quarters, and allowed access to no othei 
liquid, if allowed to roan, they may obtain sufficient water for t bar req »'«<<«■'■; 
from the dew-laden grass or' other source, and, therefore, WlU ^J™*™ 
acidulated water. If confined, green food should be supplied m addition to 
rain ration. ,...., . 

< Hher medicinal agents n.a-. -ally satisfactory resets m the treat- 

ment of affected birds as that above outlined in which case n» ad vie > would 
be to stick to the reme.lv that has proven the most effective Kracbother 
medicinal agents are effective we will appreciate learning of ^ the. n. ^ > ej in 
ippreciate information as to the success or otherwise of the treatment 
herein recommended. 

How do Turkeys Contract Enter., he. .urns ob Black head? 

. The different methods by which turkeys may become infected are classified 

; *s follows 

L Infection from other turkeys Chronic curriers 

2. Infection from other poultry, e.g. chickens which can harbour th. 

parasite without being seriously affected by it. 
8. Infection from ground previously occupied by affected hocks. 
1. Infection from boots and clothing of attendants, birds, insects, food, 

feeding utensils, etc. 
5. Infection by means of the i 

,. '' 1; / "/'^-" from other turkey, Chror, ?£fpSSh2 SXey° 
*bich the young poult receives the infection is from the mle cf 1. i urke 
of black-head are commonly seen ... which recovery ^g**^ 
:„.-s that the parasite- do tvpho.d ban 1. n the human 
"destine after some cases of typhoid fever These are h r ds * tach act 
as chronic earners of the disease. Thus a ilock may ^'1 »' ,, f 
b M* as soon as young poults are allowed to run with them MariyaU W 
birds die of enten.-hepatitis or black-head. Such was the case with th. Hock, 
Bome of whose members are shown m Plate I. fig. I. ,,..... . 

, Thus, if the young poults can be kept away fro,., the o Id bmbr A-d»Q 
of infection may be eliminated. This separation W"J^ *** ^ ^ , 
by incubating the eggs and removing the poults to isolated quarters ... 

88 they are hatched. , , , t -, 

t t .■ .i ii .„ /» /i r/nV/, ; cr//; harbour tin parasite 

(2 Infection from other poultry, ejj. met , 

rf '«<'»„ smousto effected b» «•• The keeping oi poults awaj from old birds 
sulXnTTp^nllhe disease. A flock of tw^our^plendidmcu ; 

Mor-hatehed poul£ at the l^^^^ 

Sicken that had been running on this lawn showed the £^*g"^ 
entero-heoatitis in the turkey, and this was confirmed b> ,huom opu . xan imv 
tion. Tl r , vl, afforded of the suspicion long enter a.ned by 

poultrymfen that tutt cannot be successfully raised with chickens. To 
eliminate the channels of infection the poults must be fagtfnu en *■*■* 
°nly With adult turkevs but from other fowl as well. J he aitihca 1\ nn.ubator) 
patched poulls Inusi 'be isoLed from all other fowl and hovered „. a smtable 
brooder. 



is, our experiments up to the «l»?u Just how serious this feature 

possible source of infection was r 1 + If' ? 0t ^finitely detennmed, for a 
boots, etc.). Our plans f or the 7^1 ( * descnb ed under 4, Infection from 
of this factor in so far as this is ISw 8eason cont emplate the elimination 
mem until we have more info™ *+ ? ''' "i Wc do not wish to make a state- 

u\ t r ,- - ""naiion in this connection 

(4) Infection from boots and 1 n ■ , 
have, by the precautions noted un W '\" J -? j at ** ndant *> birds, insects, etc.— We 
of infection, and all that remains is Z I . ' and l! - stopped the main channels 
of the birds so that any danger of aemXn^f^f S;lnit;u T precautions in the care 
7' reduced to a minimum. The' n n T ™«*an may be entirely eliminated 
dentaJ infection carried on the boot ","1? lut w- the possibility of acci- 
•'"' f l the >'<ensils. *°°* tlf the attendant, the food and water, 



infection is not transmitted by the e^r „ \Y We have not P rov ™ that the 
for Obeying that it is. IfitweresoS a mU+/^ n1 timfe - we h:ive n< > reason 
present itself v-rv early. Hh.rk-he- ', l, 0<1 ' hkc a11 other affections, it would 
Present for we have frequently seen it i«l™ U] T' dv l ' iirl - v if thf> infection were 
■as not appeared in our isolated pou V^t' .° 1<l p(mh " Since an infection 
have been eliminated, we can conclude th^ "***«» from sources 1 and 2 
eggs were obtained from various ,,"./, | WM T, 1 p , resent in the ^- The 
some o, the eggs probably came fr , a " h f ,',/", bla <*-*«»d is so prevalent, 
is still an „pen one. rom mf ected flocks. The question, however, 



THE PREVENTION OF B] Vw ui-i, 

BATORJ METHOD OT AMmnH "SB BI <>LOGICAL LABO 
LATION. *ttHFICIAL INCUBATION AND FSi I 

(; — *» BimimN. R,, 2rtUE! , 
the grounds and buildinaa ren,,;, i 




m o,7 IT i"«'i"-e i», xneretore, divided iV+ VI si:uil(m oi the tarm to be 

ma be square or oblong. The wboYe s ££ pl ? t , ? f about this size, which 
(chicken wire [2-mch mesh] 5 feet WiX ""wwndad by a suitable wire fence 
supports at intervals of not uSe thanTf^ 8 * 8 -,? feet ;ipart ^ 

idual plot is en „,■!>- surrounded b7?uch l i? 1 prove »»*<*■*). Each 

rom its neighbour by a vacant strip or d^ifr ^^ fence and separated 

is to prevenl contact between the tn- me from 3 to 5 feet wide This 

2*2 i^jacent fields. On'one" , i f^ L"*** «« stoc^and betwS 

separated from the boundary fence bv » °,l founds the turkey plots are 

as a laneway. Turkey plots nSy be iSfU '" ?£° Ut l0 feet » wLh erves 

a large number of Hocks are to lie kept 1 m t? Glther side of &» laneway if 

Pjj* that an attendant cannot passflreSrv fc P* 68 into each "hould bJso 

v,l reduce ithe miection lmzard through tue en ;?\ 0, T- plotto!i » othCT - This 

S "IV 1 "; ( ' ;irth "J 8™* traTelS oveTw P***"* P**"" f ™» 

either side of a laneway this laneway should b«ir, hen , plots are P lawd on 

20 feet Each plol contains a colony houifn ht «"W b willth to 15 or 

> Men at the front. This open side i fitted wti eet (soe plilk ' ni > "Mob 

• protection against pilfering, which is ev , „ ' ' .«P«mW metal lathing 

••uul is again covered with a 1-inch mesh poul v "? 8 S " ttlod ''<>'»'nunitvj 

Poultry wire to prevent the entrance 



° f birds. At one end is the entrance door and a smaller door for the *f*«J; 
The open front is provided with cotton on a roller which can be : pulled dcrnn 

* *ght if desired during the cold winter weather. ™%^%? re JK 
^ss the corner opposite to the door and well up from the f oor, * itb ^ su tab 
arrangements to permit easy access. Thus, while the shelter is abundant^ 
ventilated there is no direct draught through the building. 

• A plan for three turkey plots showing the double f encing, etc. ., is given 
11 the accompanying diagram Plate II. This diagram readily ^^""Jg 

I™ t0 «* thelection of ground to be used. Thus a plan for : four ^plote 
jould have two on each side of the ianeway, etc., or any other arrangement 
iat may be considered most expedient. 



Cake of the Poi i/rs. 



o„i 52 *«■ are artificially incubated in the same manner as hen s eggs, the 
°£ l y difference being that the period of incubation is 28 days. After hatching, 
Jhe young poults are transferred directly to the hover* in the colony ho e , 
th! K° 0r of which has been sanded. A board is nailed across the comer where 
the hover is situated, for a day or two, so thai the poults will not faiidOTawaj 
J** get chilled. They are not fed for three days, as there is abundant nourish- 
ment still in the yolk sac within the abdomen. At the end of this period they are 
orl° n a soft m ash diet composed of bread crumbs, cracked wheat, cracke 
I **, oatmeal, etc., mixed into a sticky mass with milk, and having some chopped 
onion tops, lettuce, clover, alfalfa, lambs quarters or similar greemmixoJ 

n . I his should be fed about five times a day at first. In addition, fresh water. 
Preferably m a . globe or , )(lttl( . jmmt ain. a dish of sour milk, and a dish of fine 
ft should be provided; after a few days beef sera,., may be addj^ to the 
'" 4sh - In about two weeks time, by the end of which they have becomequite 
nr ° n i g r l he 1,ouits ma y be avowed out of the colony house but since Mfcere, are 
DroA 1 V irds P^sent the poults fall easy victims to hawks an< I croj si 
goaded with a covered runway. The covered runway used by us ^conaste 
cL u mes of !- in eh mesh poultry wire provided with hooks and eyes which 
f*™ b « set up as required. Each side is composed of two pic «,-s ea< lOfe 

"g and 2 feet wide One of these set up with its open end against th< small 
u,or of the colony house is shown. (Fig. 2, Plate III..). 

, After a few weeks the feeding may be cut down to three tm.es a jjay, and 
by about the second month a hopper of mixed gram %S/^i^redS 
^cked com, etc.) may be placed in the colony house and the feednigred need 
JO twice a day. By this time the poults are large enough to hold their own 
against the crows, and allowed to roam at will in their plot, 
is .They are now getting an abundance of grasshoppers and m as h feeding 
^topped. The hoppeTof mixed grain is kept well replei US ed and^arse. 

S of oyster BheU is substituted for the fine grit. By^SSrS 
JJjd to shavings, chaff or straw on the floor of the coloi ly h use ' PJWJ 

^appearance. As winter approaches and the young turkejs have become 
1 te lar ge, the bedding must be changed to straw. «,„„,„*, 

the i* tUs thne 1* h desirable to make a selection of the tads* .be k^t through 
Je winter, preparatory to the operations during the JoUowmgspnng^ dTO 
r.ewtf ate colon y house should be set apart for this purpose. Jo ™troduee 
ac7n blo ,? d and maintain the stamina of the stock we *^*%^5J£* 
accomplished bv securine eees from a source that will ensure the desired results, 
ftd the breSeTinSlis^n Action from the adult birds. It is understood 
hW th , e i^troduSion of new Hood through the egg is to ^e conducted lalong the 
^already described for rearing the turkeys by artificial methods. 

•EUeW. hovers a re be.t if the current u, available, but any well made hover will prove .ati.fac.ory. 



> ^ ri may be kept do^fiS^ g"^ " P«**»M* eoki and 

^AN.TAUV PrkoautIOVs 

^e wash T is ^P? rt «>n of a teSutrf,',lJ ' ?,''•' 'T "^ instead of crude 
to all parte of S k ' '"' a PPked ! *° thre ^ourths of a pail of hot 

be us, xv ' 10,ls " occupied bySeW^ pum P' 1>r,lsh ' l "' old broom, 

etc." ,,;2 I.' a f" r , , r " , » PoJning \ V^'T BubIimate Bhould n0 * 
;m mu 1 k( ,„ that ]i((t i i„ , klnR the roundg wh . le ^ 

"'• -l"nv 1,„, s" a r" 8? "' with the < ,1 itf '- ro , n ' u 7' P l01 '»• colony house 
Loots. ' " youn 8 wolated j.ouhs ' . t " f1o, ' k "^ tl "' 11 "*«' •'' P»o< 

™>, without thoroughly disinfecting your 



0NC1U8I0N 

two 



1 artial success has . ut(> , , , 

^pCdandthVc^^ SS^ St 1 ?*" ""- l "- ^Uned for 

experiments s s, ' r,lr "'l seme of i, X ear ' covered runs were not 

That bhu-k-ho..,, „,„ ,H, '" 1S: ll »- inK.rfer.Ml with th, 



Tn tK ' re "« extended to 

u» the conduct of the wort 

who for the pas, w, V tarn PatS Dlv,sl<)11 at the Experimental 

and technical f .,V , ; >,J T •«" had in hU KSff ' &nd to Mr " X - M. Guiou, 
" atim ' N «' f our studies "^^ate care the detailed practica 



INstru ctions for sending material for examination. 

aiQ(J?i ere , h is desired to determine the nature of any condition causing losses 
is gnrli- U 5 keys ' an examination will be undertaken provided suitable material 
in om !f lt is Preferable to have affected turkeys forwarded alive by express 
by th« 1 D* h ? t a borough autopsy may be made. The express charges are paid 
the t;! Blol °gical Laboratory. When the condition has been found at autopsy 
mav K s ma y be sent by mail if properly packed and preserved. Tissues 
pari „ P res erved in alcohol or a solution of one part of formaldehyde to nine 
*"»ics of water. 

be S i! 1 / Or ? 1 , ation concerning the losses which have been experienced should 

The « the material, in order that specimens may be properly identified. 

the p! • and address should be written plainly in order that the result ol 

• examination may be forwarded to the sender with the least possible delay. 

OttiE Pec A mens and enquiries should be addressed to the Biological Laboratory, 
aw a, Canada. 









Fig. 1. A group of adult turkeys apparently healthy but in reality chronic 
carriers of the entero-hepatitis or black-head para-it.-. Such is the condition or 
the average fiook in which the affection has appeared. Young poults allowed to 
run with these birds nearly all died of black-nead, the usual experience. 




Fig. 2. A flock of artificially incubated and brooded poults roaming in their 

isolated plot. 
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, ^ v„ Plot at the Biological Laboratory. 
Diagram of the Experimental Turkey Plot at 

"A' Laneway from which entry i, -cured »-*ffl££5^ <* ***** ^ e0nt *° t 
"B" Dead line around the experimental plots "' I r eac „. 

•C" »D» .. E » Individua i pl„t,. Approximate!} one acre 
"K" "(;■' "H» Turkey Shelters. .See Plate. 
"1" ••.!'■ "K" Gates to enter plots from A ■ 




Fig. 2. Turkey shelter showing covered runway 



voung,x ) ult, a ttheBiol„giealI.aV«. I a t ory. 




Fig. 1. Turkev shelter used for experimental work at the Biological Laboratory. 



Plate IV. 




Fig. 1. Appearance of .he liver of 
or Black-head. (Original) 






Plate IV. 




h^atiris parasite (diagrammatic) from a 

Fig . 2. Cells containing *J-J*SS SL » — ' ™' * "' 

fresh microscope preparat.on 

(Original) 



